Abstract. This paper reports 120 species of lichens and one lichenicolous fungus from the Stanovoye Nagor'e Highlands in southeastern Siberia, including 64 species new for the area. Some of the newly recorded species are extremely rare in Russia [e.g., Bryonora curvescens (Mudd) Poelt, Gyalideopsis alnicola Noble & Vězda and Pilophorus strumaticus Nyl. ex Cromb.]. The distribution and habitat preferences of several rare species are briefly discussed.
Introduction

Corresponding author
The Stanovoye Nagor'e Highlands are situated in southeastern Siberia, NE of Lake Baikal (Fig. 1) . The area is a complex of mountain systems separated by narrow intermountain depressions. The Kodar Ridge is the highest part of the Stanovoye Nagor'e Highlands, with summits higher than 2700 m a.s.l. (the highest summit is 3071 m a.s.l.) (Kulakov et al. 2002) . This region is an area of contact between several types of biota (Makryi 1999) . The vegetation of the area is highly diverse, with taiga forest, subalpine thin forest, and mountain tundra. Among the vegetation zones, mountain tundra is the most important for lichen biodiversity.
Southeastern Siberia, which includes the Stanovoye Nagor'e Highlands, are considered the richest part of Russia in terms of number of lichen species (Makryi 1999) , but the lichens of the Stanovoye Nagor'e Highlands are poorly investigated. Currently 569 lichen species are known from the area (Makryi 1999 (Makryi , 2002 (Makryi , 2005 (Makryi , 2012 (Makryi , 2013 (Makryi , 2014 Anonymous 2008; Bardunov et al. 2005; Konoreva 2013 ; Konoreva & Andreev 2013a, b; Lishtva et al. 2013; Gerasimova et al. 2014) . For comparison, 1054 lichen species are known from the Sayany Mountains, and 571 from Altaisky Krai (Sedel'nikova 2001; Davydov 2014) . The lichen biota of the Stanovoye Nagor'e Highlands was studied by V. Burkova in 1963-1969 but her materials were not published. More recently, her collection was studied by T. Makryi, who reported many new and rare species for Asia and Russia (Makryi 1999 (Makryi , 2002 (Makryi , 2005 (Makryi , 2012 (Makryi , 2013 (Makryi , 2014 . The Vitimsky Nature Reserve, located in the Kodar range of the Stanovoye Nagor'e Highlands, were the subject of a detailed lichenological survey by Bardunov et al. (2005) .
The present paper is based on lichenological materials collected during several expeditions to the Stanovoye Nagor'e Highlands in 2011-2014. The main purpose of the study was to contribute to the knowledge of the lichen diversity of the area. Some preliminary results were published by Konoreva (2013) , Konoreva and Andreev (2013a, b) and Gerasimova et al. (2014) . Here we list all the lichens recognized in the area, and briefly discuss the habitat preferences and distribution of several rare species. The material was identified by standard methods. For identification of lichen species we used different keys, monographs and other studies (Ahti & Stenroos 2013; Andreev et al. 2003 Andreev et al. , 2008 Brodo et al. 2001; Dombrovskaya 1996; Foucard 2001; Lücking et al. 2006; Øvstedal et al. 2009; Spribille et al. 2014; Smith et al. 2009 ).
The samples are kept in the Herbarium of the Komarov Botanical Institute (LE) and the Polar-Alpine Botanical Garden and Institute (KPABG).
Lichen species new for the Stanovoye Nagor'e Highlands are indicated with '!'. One lichenicolous fungus is asterisked.
Results and discussion
In this study we recorded 120 lichen species and one lichenicolous fungus from the Stanovoye Nagor'e Highlands. Most of the species are lignicolous, corticolous or muscicolous; the saxicolous group was least represented. Sixty-four of the recorded species are new for the area. They include a number of taxa very rare in the country, including Bryonora curvescens, Gyalideopsis alnicola, Gyalolechia lenae, Pilophorus strumaticus, Phaeophyscia dissecta, Ph. endococcinodes, Ph. hirtella, Psora vallesiaca, Rhizocarpon cinereo nigrum, Squamarina cartilaginea, Stereocaulon wrightii and Xylographa trunciseda; the world distribution and habitat preferences of these species are discussed briefly below. The study also yielded further regional records of lichens new for particular ridges in the Stanovoye Nagor'e Highlands, such as the Kodar Ridge (103 species), YuzhnoMuyskiy Ridge (13 species) and Udokan Ridge (11 species). 
Absconditella lignicola Vězda & Pišut
Collecting site: 44 -on bark of Betula sp.
Notes. Species new for Kodar Ridge. Previously reported from Kalar Ridge by Konoreva and Andreev (2013b 
!Bryonora curvescens (Mudd) Poelt
Collecting site: 32, 41 -on mosses.
Notes. This is the second record of this species in Russia. Previously it was reported from Taimyr (Siberian Arctic) (Øvstedal et al. 2009; Kristinsson et al. 2010; Urbanavichus 2010) . It is an arcticalpine species, occurring in Europe, Greenland, Iceland, Macaronesia, North and South America (Smith et al. 2009 ).
!Buellia epigaea (Pers.) Tuck.
Collecting site: 41, 49 -on soil and plant debris.
Calicium glaucellum Ach.
Collecting site: 43, 48 -on bark of Salix sp. and rotten wood.
Notes. Species new for Kodar Ridge. Previously reported from Udokan Ridge by Konoreva and Andreev (2013b) .
Calicium trabinellum (Ach.) Ach. and Kalar Ridges (Konoreva & Andreev 2013b ).
Cladonia pyxidata (L.) Hoffm.
Collecting site: 1, 3, 7, 9, 13, 14, 17, 24, 36, 38, 41, 44, 45, 46, 56, 66 - Konoreva and Andreev (2013b) .
Cladonia verticillata (Hoffm.) Schaer.
Collecting site: 38, 53 -on soil.
Notes. Species new for Kodar Ridge. Previously reported from Delyun-Uransky Ridge by Bardunov et al. (2005) as Cladonia cervicornis subsp. verticillata (Hoffm.) Ahti.
!Cystocoleus ebeneus (Dillwyn) Thwaites
Collecting site: 44 -on stone. Notes. This is the second record of this species in Russia. Previously it was reported from the Leningrad region ). The species is rare, and reported from Europe (Norway, Italy) and North America (Canada) (Andreev et al. 2008) . It was reported from regions with an oceanic climate, where it grows on bark of Alnus sp. and Picea sp. in rainforest. Gyalideopsis alnicola was considered to be a synonym of G. piceicola (Nyl.) Vězda & Poelt by several authors (e.g., Santesson et al. 2004) . The most recent studies, however, indicated that they are two separate species (Lücking et al. 2005 (Lücking et al. , 2006 . Notes. This is a rare species in Russia. Previously reported from Jacutia and the Altai Region. Also reported from Mongolia (Søchting & Figueras 2007) . It grows on limestone or base-rich rocks. Collecting site: 38 -on plant debris.
Dibaeis baeomyces (L. f.) Rambold & Hertel
Gyalolechia flavovirescens (Wulfen) Søchting et al.
Lecanora campestris (Schaer.) Hue
Collecting site: 24, 44, 45, 46 -on stone.
Notes. Species new for Kodar and YuzhnoMuyskiy Ridges. Previously reported from Delyun-Uransky Ridge by Bardunov et al. (2005) .
Lecanora circumborealis Brodo & Vitik.
Collecting site: 34, 36, 68 -on bark and branches of Betula nana and rotten wood.
Notes. Species new for Kodar Ridge. Previously reported from Udokan Ridge by Konoreva and Andreev (2013b) . !Lecanora epibryon (Ach.) Ach.
Collecting site: 9, 13, 44 -on mosses and soil.
Lecanora polytropa (Ehrh. ex Hoffm.) Rabenh.
Collecting site : 3, 5, 6, 8, 9, 10, 12, 15, 22, 27, 35, 38, 40, 45 , 50, 52 -on stone.
Notes. Species new for Udokan Ridge. Previously reported from Delyun-Uransky and Kodar Ridges (Makryi 2002; Bardunov et al. 2005; Konoreva & Andreev 2013a) .
!Lecanora saligna (Schrad.) Zahlbr. Leptogium saturninum (Dicks.) Nyl.
Collecting site: 13, 21, 24, 44, 45, 47, 60 -on bark of Sorbus sibirica and Betula sp., rotten wood, mosses and mossy stone. Notes. Species new for Kodar Ridge. Previously reported from Delyun-Uransky by Bardunov et al. (2005) as Omphalina umbillifera (L.: Fr.) Quélet.
!Lobaria amplissima (Scop.) Forssell
Collecting site: 44 -on rotten branches.
Notes. The species forms tiny, blackish, densely shrubby cephalodia. They can become free-living and were even named a separate taxon -Dendriscocaulon umhausense (Auersw.) Degel. According to Jørgensen (1998) and Tonsberg and Goward (2001) , 'Dendriscocaulon' is the cyanobacterial phototype or 'cyanotype' of foliose lichens containing green algae. We found only 'cyanotypes' of Lobaria amplissima.
Lobaria retigera (Bory) Trevis.
Collecting site: 44, 46 -on mossy stone.
Notes. The species is red-listed in the Russian Federation (Anonymous 2008) and was reported from the Urals and in the mountains of southern Siberia and the Russian Far East. It has a large distribution area but its stations in Russia are at the northern limit of its distribution.
Lobaria scrobiculata (Scop.) DC.
Collecting site: 21, 43 -on mossy stone.
Notes. Species new for Kodar Ridge. Previously reported from Delyun-Uransky Ridge by Bardunov et al. (2005) .
Lopadium pezizoideum (Ach.) Körb.
Collecting site: 18, 39 -on mosses.
Melanelia hepatizon (Ach.) A. Thell
Collecting site: 4, 5, 6, 8, 10, 12, 17, 22, 27, 28, 29, 31, 38, 41, 50, 52, 55, 66 -on stone and soil on stone.
Notes. Species new for Udokan Ridge. Previously reported from Delyun-Uransky and Kodar Ridges (Makryi 2002; Bardunov et al. 2005) .
Melanelia stygia (L.) Essl.
Collecting site : 1, 7, 15, 17, 22, 31, 41, 49, 50 , 55 -on stone and soil on stone.
Notes. Species new for Udokan Ridge. Previously reported from Delyun-Uransky and Kodar Ridges (Makryi 2002; Bardunov et al. 2005 Notes. Species new for Kodar Ridge. Previously reported from Delyun-Uransky by Bardunov et al. (2005) as Melanelia exasperatula (Nyl.) Essl.
!Micarea misella (Nyl.) Hedl.
Collecting site: 46 -on rotten wood. !Micarea nitschkeana (J. Lahm ex Rabenh.) Harm.
Collecting site: 43 -on rotten wood.
Micarea prasina Fr.
Collecting site: 46 -on rotten wood.
Notes. Species new for Kodar Ridge. Previously reported from Yuzhno-Muyskiy and Kalar Ridges by Konoreva and Andreev (2013b) . Notes. Species new for Udokan Ridge. Previously reported from Delyun-Uransky Kodar and Kalar Ridges (Konoreva & Andreev 2013a, b Notes. This is a rare species in Russia. Previously reported from southern Siberia (Tuva, Buryatia, Trans-Baikal region) (Andreev et al. 2008; Urbanavichus 2010) . It prefers coniferous and mixed coniferous-deciduous forests on warmed mountain slopes. It grows on moss-covered boulders and rocks. !Phaeophyscia endococcinodes (Poelt) Essl.
Collecting site: 44, 47 -on mossy stone.
Notes. This is a rare species in Russia. Previously reported from southern Siberia and the Russian Far East (Urbanavichus 2010) . Reported from Asia, Africa, North and South America, Australia and New Zealand (Andreev et al. 2008) . It grows on moss-covered rocks, rarely on mossy soil or old wood, in mountainous regions of southern latitudes.
!Phaeophyscia hirtella Essl. Notes. This is a rare species in Russia. Previously reported from southern Siberia and the Russian Far East (Andreev et al. 2008; Urbanavichus 2010) . Elsewhere, reported only from North America (Andreev et al. 2008; Hodkinson & Case 2008 Notes. This is the second record of this species for Russia. Previously reported from the TransBaikal region on Kalar Ridge (Konoreva 2013) . A rare species, it was reported from Sweden, Norway and the British Isles (Ahti & Stenroos 2013; Smith et al. 2009) . It is an arctic-alpine taxon, growing on siliceous rocks, usually in moist, shaded places. !Placidium lachneum (Ach.) B. de Lesd. Notes. Species new for Udokan Ridge. Previously reported from Delyun-Uransky and Kodar Ridges by Bardunov et al. (2005) and Makryi (2002) .
Psora globifera (Ach.) A. Massal.
Collecting site: 24, 44, 45, 54, 69 -on mosses and soil on stone.
!Psora vallesiaca (Schaer.) Timdal
Collecting site: 45 -on soil on stone.
Notes. This is a rare species in Russia. Previously reported from the Arctic, eastern and southern Siberia (Urbanavichus 2010) . Reported from Europe, North Africa, western Greenland and North America (Andreev et al. 2008; Kristinsson et al. 2010) . It grows on calcareous soil.
Ramalina pollinaria (Westr.) Ach.
Collecting site: 44, 45 -on stone.
Notes. Species new for Kodar Ridge. Previously reported from Delyun-Uransky and YuzhnoMuyskiy Ridges by Bardunov et al. (2005) and Konoreva and Andreev (2013b) respectively.
Ramboldia elabens (Fr.) Kantvilas & Elix
Collecting site: 20, 36, 43 -on lignum.
Notes. Species new for Kodar Ridge. Previously reported from Delyun-Uransky Ridge by Bardunov et al. (2005) as Pyrrhospora elabens (Fr.) Hafellner.
!Rhizocarpon cinereonigrum Vain.
Collecting site: 4, 5, 33 -on stone.
Notes. This is a rare species in Russia. Previously reported from Novaya Zemlya (Kristinsson et al. 2010) . A rare species, it was reported from Europe, North America and Greenland (Andreev et al. 2003 Notes. Species new for Udokan Ridge. Previously reported from Delyun-Uransky Ridge and Kodar Ridge by Bardunov et al. (2005) .
!Rhizocarpon grande (Flörke) Arnold
